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[57] ABSTRACT 
A connection of each of the terminals of a semiconduc 
tor device under test (DUT) with a test signal provided 
from a tester and a connection of each of the above 
stated terminals with a power supply system in the 
tester are selected in an arbitrary manner based on the 
serial data for designating connections provided from 
the tester. 

10 Claims, 6 Drawing Sheets 
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TESTING APPARATUS FOR SEMICONDUCTOR 
DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a testing apparatus for test 

ing a semiconductor device and particularly to a testing 
apparatus for testing a semiconductor device according 
to a test program by supplying a test signal to the semi 

_ conductor device under test having a plurality of termi 
nals with a power supply system being connected 
thereto. 

2. Description of the Prior Art 
FIG. 5 is 1 view showing an example of a conven 

tional testing apparatus for semiconductor device. This 
testing apparatus comprises a socket 2, a tester 3 and a 
load board 4. A semiconductor device under test (here 
inafter referred to as DUT) is tested by this testing 
apparatus according to a predetermined test program. 
The DUT l is provided with terminals 1a to lj, to 
which an external apparatus is connected. The socket 2 
is formed so that the DUT 1 can be removably attached 
to the socket 2. Terminals 2a to 2j the number of which 
is equal to the number of the terminals 1a to lj of the 
DUT 1 are provided in the socket 2. The terminals 1a to 
lj of the DUT 1 put in the socket 2 and the terminals 2a 
to 2j of the socket 2 have 'one-to-one relations respec 
tively. The tester 3 forming a main body of the testing 
apparatus transmits and receives a test signal to and 
from the DUT 1 and also applies and receives electric 
power to and from the DUT 1. Pins 30 to 3j for input 
ting and outputting the test signal and the electric 
power are provided in the tester 3. For these pins 3a to 
3]‘, so-called “pogo pins” are usually used for the pur 
pose of obtaining good electrical contact. The pogo 
pins are pins containing a spring, which are retracted 
when pressed and are returned to their initial state when 
released. The load board 4 serves to connect the socket 
2 and the tester 3. The wiring board 4 is structured so 
that the test signal and the electric power from the 
tester 3 may be accurately transmitted to the terminals 
2a to 2j of the socket 2. 

In the above described testing apparatus, the signal 
from the tester 3 isapplied to the DUT 1 through a path 
connecting for example a pin 3]‘, a wire on the wiring 
board 4, a terminal 2j and a terminal lj, while the output 
from the DUT 1 is transmitted to the tester 3 through a 
path opposite to the above stated path. 
FIG. 6 is a connection diagram of the testing appara 

tus shown in FIG. 5. Referring to FIG. 6, the tester 3 
contains a plurality of pin electronics cards as shown by 
the dotted lines. Each pin electronics card comprises a 
circuit including various components on a substrate in 
the form of a card, to which a pin is attached. For exam 
ple, a driver D, a comparator C and relays R1 and R2 
are provided on a substrate. The driver D is interposed 
in a signal output path and the comparator C is inter 
posed in a signal input path. The relays R1 and R2 serve 
to connect the driver D and the comparator C with the 
associated pin respectively. The relays R1 and R2 are 
turned on and off by control based on the test program. 
The tester 3 further contains a power source PS and a 
ground GND. In this example, the power source is 
connected to the pin 3f and the ground GND is con 
nected to the pin 3e. The ground GND is a power 
source for applying a ground potential and the power 
source PS is a power source for applying a potential 
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2 
different from the ground potential. Therefore, the 
power source PS and the ground GND will be indi 
cated in this speci?cation as a power supply system 
which includes both the power source PS and the 
ground GND. The tester 3 further comprises, in addi 
tion to the above described components, a storage de 
vice for storing the above stated test program, a test 
signal generator and other components. However, illus 
tration and description of such components will be 
omitted since they do not have direct relation with this 
invention. 
The wiring board 4 is provided with wires 4a to 4j for 

electrically connecting the pins 30 to 3j with the termi 
nals 2a to 2j of the socket 2. 

Electric power from the power supply system is sup 
plied to the DUT 1 through a path connecting the 
power source PS, the pin 3f,‘ the wire 4f,‘ the terminal 2f 
and the terminal l? or through a path connecting the 
ground GND, the pin 32, the wire 4e, the terminal 2e 
and the terminal 1e. Generally, those power supply 
paths are ?xedly connected by wires on the wiring 
board 4. 
As described above, the power supply paths are ?xed 

in the conventional testing apparatus. However, the 
terminals 12 and 1f of the DUT 1 are not always used as 
power supply terminals and other terminals are some 
times used as power supply terminals. Consequently, 
since there are various kinds of DUTs 1, it is necessary 
to change the connection for the power supply path 
each time a different kind of DUT 1 is used. Thus, such 
a conventional testing apparatus can not be used widely. 
In order to solve this problem, it may be considered to 
use a method in which a plurality of wiring boards 4 
having different connections are prepared in advance 
and a suitable wiring board 4 is selected for testing 
according to the kind of the DUT 1 concerned. How 
ever, such a method is troublesome since it is necessary 
to change a wiring board each time a different kind of 
DUT 1 is used. In addition, the testing cost becomes 
high since a plurality of wiring boards need to be pre 
pared. 

SUMMARY OF THE INVENTION 

An object of this invention is to provide a testing 
apparatus for semiconductor device having a wide 
range of applications, in which the testing cost can be 
reduced because a path for connecting a power supply 
system can be selected arbitrarily without changing 
load boards at least for DUTs having the same package 
form. 

Briefly stated, this invention is adapted to change a 
connection for communication of a test signal with the 
terminals of a semiconductor device under test in an 
arbitrary manner according to a connection designating 
program contained in a test program and is also adapted 
to change a connection between the power supply sys 
tem and the terminals of the semiconductor device 
under test in an arbitrary manner according to the con 
nection designating program. 
According to this invention, semiconductor devices 

having the same package form can be tested without 
changing wiring boards since the connection between 
the terminals of each semiconductor device and the 
power supply system can be changed in an arbitrary 
manner based on the connection designating program 
contained in the test program. Thus, this invention 
makes it possible to obtain a testing apparatus for semi 
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conductor device which can be applied widely and by 
which the testing cost can be reduced. 
These objects and other objects, features, aspects and 

advantages of the present invention will become more 
apparent from the following detailed description of the 5 
present invention when taken in conjunction with the 
accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing an embodiment of 10 
this invention. 
FIG. 2 is a table for explaining an example of opera 

tion in the embodiment in FIG. 1. 
FIG. 3 is a block diagram showing another embodi 

ment of this invention. 15 
FIG. 4 is a block diagram showing a further embodi 

ment of this invention. 
FIG. 5 is an appearance view showing an example of 

a conventional testing apparatus for semiconductor 
device. 20 
FIG. 6 is a diagram showing a connection state of the 

conventional testing apparatus for semiconductor de 
vice. 

DESCRIPTION OF THE PREFERRED 25 
EMBODIMENTS 

FIG. 1 is a block diagram showing an example of the 
present invention. Referring to FIG. 1, a tester 30 com 
prises pins 3FD, 3FC, SGND and 3VCC in addition to 
the pins 30 to 3]’. The pins 3a to 3j serve to input and 30 
output a test signal. The pins 3FD and 3FC serve to 
output serial data for setting memory devices to be 
described afterwards and shift clocks based on a con 
nection designating program included in a test program. 
The pins 3GND and 3VCC serve to connect the power 35 
supply system in the tester 30 to an external apparatus. 
The tester 30 contains therein pin electronics cards of 
the same structure corresponding to the pins 30 to 3], 
3FD and 3FC. In each of those pin electronics cards, 
there are provided a driver D, a comparator C, relays 
R1 and R2 and the like in the same manner as described 
above with reference to FIG. 6. The tester 30 further 
contains a pin electronics card for connecting the pin 
3GND with the ground GND and a pin electronics 
card for connecting the pin 3VCC with the power 45 
source PS. 
On the other hand, the wiring board 40 is provided 

with wires 40 to 41' in the same manner as in FIG. 6. The 
wires 40 to 4j are connected with the terminals 1a to lj, 
respectively, of the DUT 1 through a socket 2 shown in 50 
FIG. 5. In addition, the wiring board 40 in this embodi 
ment comprises memory devices FG1 to FG10 and 
FV1 to FV10, and relays RG1 to RG10 and RVl to 
RV10 corresponding to the terminals 1a to 1] of the 
DUT 1, respectively. The memory devices FG1 to 55 
FG10 and the relays RG1 to RG10 serve to change a 
connection of the ground GND in the tester 30 with the 
terminals 1a to 1j of the DUT 1. The memory devices 
FV1 to FV10 and the relays RVl to RV10 serve to 
change a connection of the power source PS in the 60 
tester 30 with the terminals 10 to 1] of the DUT 1. Flip 
?ops for example are used for the memory devices FV1 
to FV10 and FG1 to FG10. These memory devices 
FV1 to FV10 and FG1 to FG10 are connected in cas 
cade in this order to form so-called shift registers. The 65 
clock terminals CA of the respective memory devices 
receive shift clocks from the pin 3FC. The above stated 
shift registers perform shifting operation in synchro 

4 
nism with the shift clocks. A data terminal of the mem 
ory device FV1 as the ?rst stage of the above stated 
shift registers receives serial data for designating a con 
nection line of the power supply system from the pin 
3FD. The Q output of each memory device is supplied 
to the memory device in the next stage. The Q outputs 
of the memory devices FV1 to FV10 are provided to 
the associated ends of the energizing coils of the relays 
RV1 to RV10 respectively and the Q outputs of the 
memory devices FG1 to FG10 are provided to the 
associated ends of the energizing coils of the relays RG1 
to RG10 respectively. Relay energizing power sources 
VF are connected to the other ends of the respective 
energizing coils. As a result, each relay is turned on, 
namely, brought into a closed state when the Q output 
of the associated memory device is 0 to make electric 
current flow in the energizing coil, and each relay is 
turned off, namely, brought into an opened state when 
the Q output of the associated memory device is l to 
stop power supply to the energizing coil. The pin 
SGND is connected in common to a terminal of each of 
the contacts of the relays RG1 to RG10. The other 
terminals of the contacts of the relays RG1 to RG10 are 
connected with the above stated wires 4a to 4j, respec 
tively. The pin 3VCC is connected in common to a 
terminal of each of the contacts of the relays RVl to 
RV10 and the other terminals of those contacts are 
connected with the wires 4a to 4]‘, respectively. 

In the following, the operation of the embodiment 
shown in FIG. 1 will be described. First, in order to 
determine the logical states of the memory devices FV1 
to FV10 and FG1 to FG10 constituting a circuit for 
establishing a power supply system connection line, 
shift clocks are provided from the pin SFC of the tester 
30 and serial data for designating a connection line of 
the power supply system is provided from the pin 3FD. 
The serial data from the pin 3FD is provided in syn 
chronism with the shift clocks provided from the pin 
3FC. The serial data from the pin 3FD is supplied to the 
data terminal DA of the memory device FV1 and the 
?rst bit thereof is stored ?rst in the memory device 
FV1. Then, the subsequent bits of the data are succes 
sively supplied to the memory device FV1 and the 
previously stored bits are successively shifted to the 
memory device in the next stage in synchronism with 
the shift clocks from the pin 3FC. When the ?rst bit of 
the serial data is stored in the memory device FG1 in 
the last stage, supply of the serial data is stopped and 
thus setting of the data in the respective memory de 
vices is completed. 
Now, let us consider as an example a case in which 

the terminal 1f of the DUT 1 is connected to the power 
source PS in the tester 30. In this case, data is set so that 
only the Q output of the memory device FV6 out of the 
memory devices FV1 to FV10 may be 0 and that only 
the Q output of the memory device FG6 out of the 
memory devices FG1 to FG10 may be 1. As a result, the 
relay RV6 is turned on and the terminal 1f is connected 
to the power source PS in the tester 30. On the other 
hand, the relay RG6 is turned off and the terminal If is 
not connected with the ground GND in the tester 30. 
Further, the relay R1 in the pin electronics card in the 
tester 30 connected to the pin 3f is turned off and the 
terminal 1]" is not connected with the signal line in the 
tester 30. Thus, the terminal 1f is connected only with 
the power source PS in the tester 30. 

Next, let us consider as another example a case in 
which the terminal 1e of the DUT 1 is connected with 
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the ground GND in the tester 30. In this case, data is set 
so that only the Q output of the memory device FV5 
out of the memory devices FV1 to FV10 may be 1 and 
that only the Q output of the memory device FGS out 
of the memory devices FGl to FG10 may be 0. As a 
result, the relay RV5 is turned off and the terminal leis 
not connected with the power source PS in the tester 
30. At the same time, the relay RG5 is turned on and the 
terminal 1e is connected with the ground GND in the 
tester 30. Further, the relay R1 in the pin electronics 
card connected to the pin 3e is turned off and the termi 
nal leis not connected with the signal line in the tester 
30. Thus, the terminal 1e is connected only with the 
ground GND. 
FIG. 2 shows relations between the Q outputs of the 

respective memory devices and the on or off state of the 
relays in the case of connection between the terminal If 
and the power source PS, in the case of connection 
between the terminal 1e and the ground GND and in 
the case of connection between the terminal 1d and the 
signal line connected to the pin 3d, respectively. 
Although the operation of the embodiment in FIG. 1 

was described by taking speci?ed connection lines as 
examples, it is the same with other connection lines. 
Although the relays RV1 to RV10 and RG1 to RG10 

are turned on and off by control dependent on the logi 
cal states of the memory devices FV1 to FV10 and F61 
to FG10 in the embodiment in FIG. 1, on-off control 
signal generating circuits SR1 to SR20 may be provided 
in the tester 30’ as shown in FIG. 3 so that turning on 
and off of the relays RV1 to RV10 and RG1 to RG10 
can be controlled directly by the control signals gener 
ated from these on-off control signal generating circuits. 
In this case, the wiring board 40' needs not be provided 
with memory devices FGl to FG10 and FV1 to FV10. 
In addition, in this case, the on-off control signals gener 
ated from the on-off control signal generating circuits 
SR1 to SR20 are required to be maintained in the output 
state at least till the test of the DUT 1 is completed. 
Although the means for selecting connection lines 

between the terminals 10 to lj of the DUT 1 and the 
power supply system in the tester 30 are all provided on 
the wiring board in the above described embodiment in 
FIGS. 1 and 3, those means may be provided in the pin 
electronics cards in the tester 30. For example, as shown 
in FIG. 4, the power source PS and the ground GND 
are provided in the pin electronics card connected to 
each pin A (corresponding to each of the pins 3a to 3j in 
FIG. 1). Further, a relay RV is provided between the 
power source PS and the pin A and a relay RG is pro 
vided between the ground GND and the pin A. The 
relays R1, R2, RV and RG are turned on and off by 
control based on the connection line designating pro 
gram contained in the test program. More speci?cally, 
the connection between the pin A and the driver D is 
controlled by the relay R1; the connection between the 
pin A and the comparator C is controlled by the relay 
R2; the connection between the pin A and the power 
source PS is controlled by the relay RV; and the con 
nection between the pin A and the ground GND is 
controlled by the relay RG. Thus, control is made so 
that the pin A is independently connected to or discon 
nected from the output signal line including the driver 
D, the input signal line including the comparator C, the 
power source PS and the ground GND. 
Although the present invention has been described 

and illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is 
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6 
not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms 
of the appended claims. 
What is claimed is: 
1. In a test ?xture for selectively applying test signals 

to a plurality of pins of a device under test and for 
detecting response signals at said pins, the improvement 
comprising: 
power source allocating means for selectively con 

necting ?rst and second voltage levels of a power 
supply to selectable ?rst and second pins of the 
device under test thereby to provide a power sup 
ply thereto, 

said allocating means including: 
a plurality of switching means for providing said ?rst 
and second voltage levels to any selected pins of 
the device under test, 

a ?rst group of said plurality of switching means, 
including one switching means for each pin, pro 
viding said ?rst voltage level to respective ones of 
said pins, 

a second group of said plurality of switching means, 
including another switching means for each pin, 
providing said second voltage level to respective 
ones of said pins, 

storage means for storing control signals for activat 
ing a subset of said plurality of switching means to 
provide one of said ?rst and second voltage levels 
to the respective pins, 

said storage means comprising shift register means 
storing a plurality of said control signals, and 

further comprising control signal source means for 
providing a sequence of said control signals to said 
shift register means, and 

clock signal source means for providing a sequence of 
clock signals in synchronism with said control 
signals for storing said control signals in said shift 
register means. 

2. An improved test ?xture as recited in claim 1, 
wherein each of said plurality of switching means com 
prises relay means, each said relay means including a 
relay coil responsive to a voltage level stored in a corre 
sponding location of said storage means and a relay 
contact driven by said relay coil, each said relay means 
corresponding to a pin being tested, 

a ?rst voltage source providing said ?rst voltage level 
to said ?rst group of said switching means, 

a second voltage source providing said second volt 
age level to said second group of said switching 
means, 

whereby said control signals stored in said storage 
means location select pins of the device under test 
for receiving said ?rst and second voltage levels. 

3. An improved test ?xture as recited in claim 2, 
wherein a ?rst terminal of each of said relay contacts of 
said ?rst group is connected to said ?rst voltage level 
output by said ?rst voltage source and a second terminal 
of each of said relay contacts of said ?rst group is con 
nected to the respective pin corresponding thereto, 

a ?rst terminal of each of said relay contacts of said 
second group is connected to said second voltage 
level output by said second voltage source and a 
second terminal of each of said relay contacts of 
said second group is connected to the respective 
pin corresponding thereto, 

said ?rst terminals of said relay contacts of said ?rst 
group being connected to a ?rst common point, 
said ?rst terminals of said relay contacts of said 
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second group being connected to a second com 
mon point. 

4. An improved test ?xture as recited in claim 3 
wherein said shift register means comprises a plurality 
of ?ip ?op means connected in sequence, an output of 
each of said ?ip ?op means connected for controlling a 
respective one of said relay coils, said control signal 
source means providing said sequence of controls signal 
to one of said ?ip ?op means and said clock signal 
source means causing said control signals to shift 
through successive ones of said ?ip ?op means. 

5. An improved test ?xture as recited in claim 1, 
wherein each said switching means includes ?rst and 
second sources for providing said ?rst and said second 
voltage levels, 
wherein each of said plurality of switching means 

comprises relay means, each said relay means in 
cluding a relay coil responsive to a voltage level 
stored in a corresponding location of said storage 
means and a relay contact driven by said relay coil, 

each said relay means corresponding to one pin of the 
device being tested. 

6. In a test ?xture for selectively applying test signals 
to a plurality of pins of a device under test and for 
detecting response signals at said pins, the improvement 
comprising: 
power source allocating means for selectively con 

necting supply voltage levels to selectable pins of 
the device under test thereby to provide a power 
supply thereto, 

said allocating means including a plurality of elec 
tronics card means, including one card means for 
each pin, each card means comprising: 

a ?rst voltage source providing a ?rst voltage level, 
a second voltage source providing a second voltage 

level, 
a plurality of switching means for selectively provid~ 

ing said voltage levels to any of said pins of the 
device under test, 

a ?rst of said plurality of switching means selectively 
operable for providing said ?rst voltage level to 
one of said pins driven by a corresponding one of 
said card means, 

a second of said plurality of switching means selec 
tively operable for providing a second voltage 
level to said one of said pins driven by said corre 
sponding one of said card means, 

storage means for storing control signals for activat 
ing at least one of said ?rst switching means of said 
plurality of electronics card means and at least one 
of said second switching means on another of said 
plurality of electronics card means to provide one 
of said ?rst and second voltage levels to one of the 
respective pins of the unit under test and the other 
of said ?rst and second voltage levels to another of 
the respective pins of the unit under test, 

said storage means comprising shift register means 
storing a plurality of control signals, and 

further comprising control signal source means for 
providing a sequence of control signals to said shift 
register means, and 

clock signal source means for providing a sequence of 
clock signals in synchronism with said control 
signals for storing said control signals in said shift 
register means. 

7. An improved test ?xture as recited in claim 6, 
wherein each of said plurality of switching means com 
prises relay means, each said relay means including a 
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8 
relay coil responsive to a voltage level stored in a corre 
sponding location of said storage means and a relay 
contact driven by said relay coil, 
whereby said control signals stored in said storage 
means location select pins of the device under test 
for receiving said ?rst and second voltage levels. 

8. An improved test ?xture as recited in claim 7 
wherein said shift register means comprises a plurality 
of flip ?op means connected in sequence, an output of 
each of said ?ip flop means connected for controlling a 
respective one of said relay coils, said control signal 
source means providing said sequence of controls signal 
to one of said ?ip ?op means and said clock signal 
source means causing said control signals to shift 
through successive ones of said ?ip ?op means. 

9. In a test ?xture for selectively applying test signals 
to a plurality of pins of a device under test and for 
detecting response signals at said pins, the improvement 
comprising: 
power source allocating means for selectively con 

necting ?rst and second terminals of a power sup 
ply to selectable ?rst and second pins of the device 
under test thereby to provide a power supply 
thereto, 

said allocating means including: 
a plurality of switching means for providing said ?rst 

and second voltage levels to any selected pins of 
the device under test, 

a ?rst group of said plurality of switching means, 
including one switching means for each pin of the 
device under test, connecting said ?rst terminal of 
the power supply to respective ones of said pins, 

a second group of said plurality of switching means, 
including another switching means for each pin of 
the device under test, connecting said second ter 
minal of the power supply to respective ones of 
said pins, and 

storage means for storing control signals for activat 
ing one of said ?rst group of switching means to 
connect said ?rst terminal of the power supply to 
one of said pins and for activating one of said sec“ 
ond group of switching means to connect said sec 
ond terminal of the power supply to another of said 
pins, 

wherein said storage means comprises a plurality of 
storage devices for storing one of two signal val 
ues, 

a ?rst group of said storage devices connected for 
activating and deactivating switching means of said 
?rst group of switching means, 

a second group of said storage devices connected for 
activating and deactivating switching means of said 
second group of switching means, and 

further comprising control means providing a ?rst of 
said two signal values to a storage device of said 
?rst group for controlling a corresponding ?rst 
switching means in said ?rst group of switching 
means to connect said ?rst terminal of the power 
supply to a corresponding ?rst pin of the device 
under test, 

said control means providing the other of said two 
signal values to a storage device of said second 
group for controlling a corresponding ?rst switch 
ing means in said second group of switching means 
to disconnect said second terminal of the power 
supply from said corresponding ?rst pin of the 
device under test, 
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said control means providing the ?rst of said two 

signal values to another storage device of said sec 
ond group for controlling a corresponding second 
switching means in said second group of switching 
means to connect said second terminal of the 
power supply to a corresponding second pin of the 
vdevice under test, 

said control means providing the other of said two 
signal values to another storage device of said ?rst 
group for controlling a corresponding second 
switching means in said ?rst group of switching 
means to disconnect said second terminal of the 
power supply from said corresponding second pin 
of the device under test. 
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10 
10. An improved test ?xture as recited in claim 9, 

wherein said control means further provides said other 
signal value to each of the remaining storage devices of 
said ?rst group for controlling the remaining switching 
means in said ?rst group of switching means to discon 
nect said ?rst terminal of the power supplyfrom the 
remaining pins of the device under test and 

said control means further provides said other signal 
value to each of the remaining storage devices of 
said second group for controlling the remaining 
switching means in said second group of switching 
means to disconnect said second terminal of the 
power supply from the remaining pins of the de 
vice under test. 

* * * * * 


